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ITS at Hiahwav Rail Intersections 
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Goals of the AWARD System 

T k  RvvVARD system i~pemented n 

San Cir?t3r c is a nav Lvay cf b r ; d  ' ~ g  
7 

n,er-sea trafk :jrobIems I -e desigr 3f 

h e  svsteP- I S  b a e d  ~ p o ?  t x  f c I c ~ , ~ v n ~  
3oals " 

P13\ i i e  =: S J C C ~ S S ~ L ~  proof-~f-c3ncept 

;cr ITS a* b gh:\+a,,'-rai 'ntelsections 

and ar  o1cl;::ect~re tbat car 39 

Figure 1. AWARD Site installation 
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San Antonio's AWARD System 

: jri<;,t.!icte~,, thr ,g;:T;aT;I:, \ye,,? / . i i + ~ l q t  

t -  pP;ltc: sate In -he prcgrcm. ' k l ' t .  'F d.lt::, 
1 1 1 1 1  \ , ~ e  2 c;tror:n cornxitr:e?t to suk-;; the, 

\:t:r.: :-,;ni)err?rj t10t 11-5 . r t i ~ z z ~ t ~ c ~  ;i tt-IC 
5 >  >tc:c- , ~ , ~ l j ~ d  S I - , , ~  ' , 3 2 j l , * , , ,  irom +<, ,,+r ~1~ 

:, -b.-- ,aillfln:j Tl;is ,,;fi.:c.lr : \ ,~ i :  +111t,\c>=;1 

~:xclc'elbuti-d b':' s\,:sterri beirlg ucl.;.s!ed 
, ., T , - , n  c. ,I.!; c~cr~crrteed 2s fo -safe 
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System Details 

Tbe AWARD system uses acoustc vehce ~ s e c  to predct the t me and du'at~on oC 

detectors and Doppler radav *o detect the ntersec*or blockages San Ar ton o ccm- 

presence and cbaracter~stcs of a -ran parX  sevelal senspg tecrnoicges n 

The sensors are  laced ~ast~eam a i d  dete~mnng c\hlcn t'jpe.s of sensors to use - 
downs*ream cf the hghha ,-la I ntersec- 13b1e 1 1 s t ~  tbe advartages cnd disadvaq- 

t~on Data collected *rom the sensors are tsges o- e a r  

Toble I .  AWARD Sensor Comparison ' 

Acoustic Vehicle Detectors 

Trors er2erng the seis1:Ive fcntpr.;* 
cf the serscr W O J ~  be deteetec by 
0co~s.c e n  sscr TLVC sensm ioccted 
o k13wr a'stcrce cport c d d  
deterrmre t-a11 s ~ e e d  

Technique 

RF Tag Readers 
, . 2-1. ,z r C C l i  " .-82 l I  .- ' ' . , >tit?% 

,z ,? Fl-?c-'-,- ~ t q :  -;+. ; ,--  --2 

3-z tb  ='.-- -.. 7 ; :  >--.>,. ,... - - -  . ., , , ,  ,. ,~ 

Laser Radar (LIDAR) 

;#'.,:l.r.3 1: 3(- - 1 -  - L  CCI --  C ,702- 1 - 1  I ~' , , 

.:{ o-.a ' L \  ,- . '- - 3  LrL,T ',i yl',8i 

T r = ~ A  5 ,:-I:, z * ~ ?  z ,  :~~J ITJ~ I. ,,,'__.1 

j 5tgr-+ q ~ + g s J . y . , Y * -  

k c c ~ s t  c ae-ec.o-s "re I use as 
o nm-n.r~sve cItern"tve to o x  
de,ectors 

C o n ~ e r c o  it; o d a b , e  systems a-e 
s ~ t c b e  f31 o ~ ~ c o o .  

b i  b 2 -  -0 - A  tb; . z:.k cc, ,j ;-3 11. 1: : 7 2  7::. , -:.-- l=--j5,: l -12b?l  .-,gr 

-1.- ~, , L d  --  - -Idzte t P 5  33es:j -: , I? ':- 1:;. 
..... - ,* -,-. 

- - -  % 

I ~ - . 

Advantages 

1- c,P i~ ,, h. de*eco i  reqs'red k i o  
detectxs o  xed d s-ar,ce "part at 
eaci  mo t  3n 

Disadvantages 

Speed :a1 cii;: be rne~s~recl  ot 
tb,e 'rort a!id rear o; the troir 
Accelerator cor, o i l y  be de:,~ed 
from PVK veoc ly measurements. 

> i c e  vzr~ct~ons 11 soeec an2 
a c c e l e r a t ~  ccnIot ce reosured 
c z c ~  ators 4 eigtb cnc crossng 
orwal 'Imes LVI I be r c c c ~ ~ o t e  

- . - - :>,.. . - - ,  ..= -. t,- ,,:,2:2 . 
, ,. # 4 

2 \ 

; .:-. , -,.> *.,;, 2--- --.-c : ',.2-lz 

? .- ,,.:,.?.--,? ., 7 :-- --.C'., -,- :l'::: :.I-: 
.- - 

, d . .  

F~elc box ~ ~ s ~ a l ~ t i c r  ~ J I - e s  
s g r , fca i *  m s t e  c c  or5:oi. 

Doppler Radar Rodar guns cre :eody o i c  able d ~ e  

speec measLred c,$ ;,eqterc,, jhlf. ; to 1% low edorcevei~t P ~ J s : ~ ; .  

of :he reilecteo rad c freq~ercv beon Nc Federal C c n n ~ n ~ c o t o r s  
c ~ ~ ~ ~ ~ ~ , ~ ~  1 : ~ ~ ,  leerse req,lred 1 w -~c ; re r  si.art-ralge ~ s e  

Rcda~ gurs b3ve sene S ~ ~ S I . I V I > ~  

y o b l e ~ s  x th  cvv-meed oblecis ( 3 ~ i  
*n s sens "~~b~  co i  oe c,:erccre s% :" 
rodif cotcrs tc tbe sxidarc iesgrs. 

The 3opple' t e c b q ~ e  p-r,\,des 
drect speed rneas~renert 

Speec cc.,?~ be ~easured 'r3rr -yes dez 
zf rnm i g  trc r cars 



Ccrnoor~e~ts to rneasLre speed, enqh 

mce eration, a m  expcted time i:f orri :cl 
a: the rtersect~on were instaled at :bee 

- 
grade crcssirgs n San Artonio 1-e s.,ister.: 
is inked to t ie AvVARD ?laster computer 

located a* tbe TransSude 0pertt1:jns 
Cmer "vhers the nbrmat~c i  is pracessecl 

A? existig variable .-essage s gr; a:. the 
free,,\,ay is Lsea to aert iraveers cf tne 

snticipated dela:s aue tc cor,~estor anr: 

'o aterna+e rsute infoimat o n .  

Cecy c i d  r c ~ ; t i ? ~  i r b r r a t c n  car alsc 

ne dsem;nated tb.cug'~ othe o:kar-ceci 
t r ~ v s e r  nforma+if:rl sysems media such 

as n-\,enc1e m g c t ; c n  ~nits, ~ v e 3  sl-es 

o: k i d s .  ';g!ire '2 S ~ C S ~ S  the cmzent,~c~ 

o\iers. e\?v of h c w  tile ,4A/ARD svsiem : m r k .  

Figure 2. AWARD lonceptuol Overview 
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Deployment -- and Operating Costs 
- ---- -. . - - - - -- 

Tobie 2 AWARD Com 

Equipment Description Fixed Costs 

S:?:e af AWARD t,ain se:lsovz $55,164.00 

> , ~ .  - . I ,  [ - # , - -  . t  8 -,\;q ; .\,5/ 
' , .. , $ p c  '57:2 '02 

33"3 Share of AWARD,/ 
Kiosk/n-Vebde N a v i p i c r  rnaster computer $5 13C.5 1 

, :. 
i,, >1.:1 PC ,,- :I: 1 ,  , ; + I *  +. 

8 8 

; , , , , ' - < I  569 ;;ll:v~ 23 

, S t n C :  c' &'LL4R2 senso ma'ntena~ce 

$ 1  ., - - * <  7 

d ,  A , ; ; I ,  . ~, 

4"& S m e  of 25 T~cnsGaide pe:-scrll-el 

'1 - L,]I. ; ,,Yt,",(l , , i l l  :m,,/-~,, 11,~ . ; l ~ < <  , 8 ,  8 ;,,, ,d.~ 

a", Share of hard\:cre --antenarice ana upgrades 

Annual Costs 



System Usage 
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Potential Benefits from the AWARD System 
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Researchers determined that there ,\*/as 
no compel : i g  need tcr the use ct the 

variable message sign ccmocven' of t ie 

A1ru'ARD system a! the occtior. Hcwever 

fut~re tra'fic pctte,-ns ma;. crecte such a 

need and the system comnonerts ;c,c~i d 
be in pace in the event that large 

increases in traffic voimes occur, 11' ~ d e r  

to determine the sit~ations under ~vhich 
A W M D  wobd be beneficial addit aval 

modeliqs was perfor-ied clssuming 

ir,creases i i  t,.affic d e ~ a i d  ard a -ore 

aggressive use of the \/aria& message 
s'gns Higher traffic demands mav OF: a 

fuictioi of overa traff c ~ r ~ \ v i h  11 San 
An-onio or large ternporar\; increases 

caused bv special events Aqcressi~e l~lse 

Assaming a $ro',~:h 3f 25 percert 'n 

letiicle m es t,a,,:e ed cnc c\v'eram;e trair 

8crassirg time of 6 mnu'es, c series o! 
~ ' ~ d a t i o n  il,ns ~ ~ 3 s  concclcted to determise 

t ~ a \ ~ e  *ime ~ s , ~ ' i r g ~  hazed c r  a ;ariet.j ai 
levels oi driver co-p'ance a'ith ,variable 

rnesscce sgrs The ~~jstem-~~rii(?e res~ts 3f 

these simc,atcrs are preserted in Figl~re 3.  
ar-d -he i e d s  fol- the drivers ma:  s'fectea 

nv the svstem are shown n F'gure 4 
Thcse considered most affectec are drivers 
.*, 11,: ::re tra:.efsng the nerviiio*K f:crr or'glr- 

destir-aticn pars ' - 6  1 - 1  1 a i d  - 1  2 'r, 
- - 

\ 2 

of thz varaoe message signs \ACJ d enta k gut2 3 

Figure 3. Travel Time Impacts of AWARD for A//  Vehicies in Nefwork 

I 
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Figure 4. Trovel Time Imports o f  AWARD for Affected Origin-Destination Poirs 
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Table 3. System-Level Impact of AWARD undei Certain Conditions 

2 p 0  variable 1 2 7 5 3  9 6 vehicle-hours S 3 ~ t  ~~creas? 2 v k s s ~ g e  S gns Respoqse 
- -  

Impact/Six-minute Train 

Figure 5 AWARD Sin~ulotioi~ Nemoik 

Signalized 
intersection 

Stop-controlled 
intersection 

@ Origin- 
Destination node 

Total System Trovel Time 
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Lessons Learned 

The AWARD project has demonstrated 
that it is technically and institutionally 
feasible to deploy an integrated highway- 
rail traveler information system. Not onI\" 

does the system function cs desgnec 

but i i  v;cs also built n a rranne, thct ~vas 

ra--intrusive to the rnrocds T h s  ctte~ 

achieveme~t sssisted n the zp id  o:;-ti,ne 

depicpent c f  the :,',,stern 

As deployed, the AWARD system is 
unlikely to have a substantial impact on 
San Antonio at this time. 4s tf7e cna l~ss 

no  cated the cutten* comb ictlor- ot +la n 

delays 3 ~d trcffc dzrands s too lac\ to 

offset tie Increased traie costs of ierouTng 

Consea~entlv the s\ stem he5 n ~ e ,  

beer used 

However, with future growth the system 
may offer benefits. Assurnir?g a 25 pelcen; 
ircrease in 'demand cnd trie cdootion ot 
a more cggressive 3pz:aiing s:~ateg'b 
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,educt;ax in svsteni trace tme scvings 

cs large as 9 2 percent ;ere pedicted 

icr 3 b , ~ c a I  tvain crcssing e,verit and a 

20 percent co-p nnce ;h,!itbl the variable 

- e x y e  sgns 

These benefits are sensitive to driver 

compliance. If h e  c m d i a w z  rate drcps 

!o 10 s-=;rcert -her .he syste- travel t me 

berieii:: C I S  ost ert~rel~'. Coi'v.~.isey i' 

corrip cnce ' . w e  tc ' v ecse  ro 45 percent. 

hen ti-e system trmei time savigs woud 

~ ~ P o I I , ,  doubie t3 19 2 ~ercert .  However 

t ,2?1c 1's tc 3e see? ,mhe+iie~ such rates 

c a i  be ac?ie,~ed in the f iec. 





ITS Web Resources 
ITS Joint Program Office: 

www. its. dot.gov 

ITS Cooperative Deployment Network: 

www.nawgits.com/icdn. html 

ITS Electronic Document Library (EDL): 

www. its. dot.gov/itsweb/welcome. htm 

ITS Professional Capacity Building Program: 

www. pcb. its. dot-gov 

Federal Transit Administration 

Transit ITS Program: 

www. b. d~t.~ov/research/fleet/its/its. htm 

Intelligent 
Transportation 

Systems 

U.S. Department of Transportation 
400 7th Street, SW 

Washington, DC 20590 

FHWA-OP-01-038 EDL # I  3284 


